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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 27-50 have been considered but are 
moot in view of the new ground(s) of rejection. 

2. With respect to claim 27, Applicant argues, "Dolle does not describe a frequency 
offset estimation unit for receiving the signal and obtaining initial information relating to 
a carrier frequency offset" (Remarks, dated: 07/20/07, page # 10, paragraph # 1, lines 
5-7). This is not persuasive since the above-mentioned limitations of the claim are 
rejected by Kim (WO 00/77961) reference (see Office Action, dated: 03/13/07, page # 8, 
paragraph # 27), 

Response to Amendment 
Drawings 

3. The drawings are objected to because of the following: 

- Label blocks 3-14 of figure 1. 

- Label blocks 21,22 & 24 of figure 4. 

- Label blocks 17, 26-29 of figure 8. 

- Label blocks 30-32, 34-37 & 40-43 of figures 9a, 9b & 9c. 

- Label blocks 41-56 of figure 15. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
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number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1,1 21(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 27. 30, 31 , 32, 34. 39, 40. 42, 47, 49, 50 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Kim (WO 00/77961) in view of Dolle et al. 
(6,674,817) (hereinafter, Dolle) and further in view of Serfaty (5.293,401). 

6. As per claim 27, Kim discloses, *a frequency offset estimation unit for receiving 
the signal and obtaining initial information relating a carrier frequency offset' (figure 2, 
element 22, page # 7, lines 10-27), 'a frequency offset compensation unit for 
compensating the received signal with the frequency offset obtained from the frequency 
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offset estimation unit to form a compensated received signal (figure 2. element 23. page 
# 7, lines 28-30). and a time reference determining unit for obtaining a timing reference 
for the received signal by cross-correlation of the compensated received signal with a 
known training sequence' (figures 1B & 2, elements 24 & 25, page # 8, lines 5-17). 

Although, Kim performs autocorrelation on received data before estimating the 
frequency offset signal (figures 2, element 21, page # 5, lines 21 -24, page # 10, lines 6- 
19) (figure 3) but he does not disclose autocorrelation signal obtained by the first and 
second training sequences explicitly. 

Dolle discloses an autocorrelation signal obtained by autocorrelation of the first 
training sequence (figure 3, col.6, lines 36-60) and for obtaining an estimate of a carrier 
frequency offset from the initial information and an autocorrelation signal obtained by 
autocorrelation of the second training sequence of the received signal' (figure 8, 
element 19, col. 7, lines 13-17, col. 9, lines 48-54) (it should be noted that Dolle is 
distinguishing first type of data burst (claimed 'initial information') based on its 
autocorrelation result of first training sequence which reads on claim limitations). 

It would have been obvious to one of ordinary skill in the art. at the time invention 
was made, to implement the teachings of Dolle into Kim in order to clearly distinguish 
between the different type of data burst types by giving different phase values for the 
first and second training sequences by performing auto-correlation (col. 7, lines 12-17) 
as taught by Dolle thus enable a communication device to distinguish if a received data 
burst is of interest or not (col. 3, lines 33-37). 

Kim and Dolle do not teach a frame with two training sequences. 
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Serfaty teaches a frame having first training sequence and second training 
sequence (figure 2) or (figure 7, elements TR1 & TR2) (col.1,, lines 52-68, coL2, lines 1- 
2. col.3, lines 45-49). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to replace the frames of Kim and Dolle by Serfaty frames which have first 
and second training sequences in order to separate data and decode the received 
signal as they are transmitted as taught by Serfaty (co.2, lines 18-38, col.3, lines 45-49) 
thus enhance system synchronization. 

7. As per claims 30 & 31 ,Kim discloses, 'detect a characteristic curve indicative of 
the known training sequence in a phase of the autocorrelation signal' & 'detect a 
characteristic curve indicative of the known training sequence in an amplitude of the 
autocorrelation signal' (see figures IB & 4A-4C, paragraph 'Background Art') (it is noted 
that in figure IB, Kim shows a curve of autocorrelation values which has 
synchronization symbols included (claimed 'training sequence'). Furthermore, 
autocorrelation value has some phase and amplitude values associated with, which 
would be indicated with the autocorrelation values on the curve and therefore would be 
equivalent to the claim limitations of having a curve which indicates a known training 
sequence in the phase and amplitude of the autocorrelation values). 

8. As per claims 32 & 34, Kim discloses, 'the characteristic curve includes peaks 
and/or troughs and threshold values are used to detect the peaks and troughs' (see 
figures 3 & 4A-4C, page # 6, lines 26-31 , page # 7, lines 1-9). 
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9. Claim 39 is rejected under the same rationale as mentioned in the rejection of 
claim 31 above. 

10. Claim 40 is rejected under the same rationale as mentioned in the rejection of 
claim 30 above. 

1 1 . Claim 42 is rejected under the same rationale as mentioned in the rejection of 
claim 32 above. 

12. As per claim 47, Kim discloses, 'the timing reference determining unit is adapted 
to determine a symbol timing from a correlation peak in the cross-correlation of the 
received signal with the training sequence' (figure 2, elements 24 & 25, page # 3, lines 
17-22). . 

13. As per claim 49, Kim teaches an apparatus and method for synchronizing symbol 
timing and frequency in an OFDM system (claimed 'OFDM telecommunications 
system*) (page # 1, Technical Field', lines 1-4) for the receiving side as well since Kim 
is teaching that the synchronization apparatus and method is suitable for the broad- 
band wireless LAN (page # 1, Technical Field', lines 4-9) which includes receiver as 
well. 

14. Claim 50 is rejected under the same rationale as mentioned in the rejection of 
claim 27 above. 

15. Claims 29, 33, 35-38, 43, 48, 51 & 52 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kim (WO 00/77961) in views of Dolle et al. (6,674,817) 
(hereinafter, Dolle) and Serfaty (5,293,401), as applied to claims 27, 30-32, 34, 39, 40, 
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42, 47. 49, 50 above, and further in view of Almenar et al. (hereinafter, Almenar) (IEEE, 
"Synchronization techniques for HIPERLAN/2", Volume 2, pg # 762-766). 

16. As per claim 29, Kim, Dolle and Serfaty teach all the limitations in the previous 
claims on which claim 29 depends but they fail to disclose detection of phase shift. 

Almenar discloses, 'determining a phase shift in the autocorrelation signal of the 
received signal' (page # 763, col.1, paragraph # 5, page # 764, col.1). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to implement the teachings of Almenar into Kim, Dolle and Serfaty in order 
to achieve synchronization by adding cyclic prefix to the modulation scheme (OFDM) to 
make the system robust to multipath as taught by Almenar (see page # 762, col.2, 
paragraph # 2) thus enhance system performance. 

17. As per claims 33 & 35, Kim, Dolle and Serfaty teach all the limitations in the 
previous claims on which claim 33 & 35 depend but they fail to disclose setting of 
threshold values dynamically. 

Almenar teaches, 'the threshold values are set dynamically' (see page # 764, 
col.1) (it is noted in the mentioned column that Almenar is setting threshold values at 
the same he is performing the detection algorithms which reads on claim limitations of 
setting the threshold values dynamically). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to implement the teachings of Almenar into Kim, Dolle and Serfaty in order 
to compensate for carrier frequency offset by achieving the phase synchronization in 
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order to avoid loss of orthogonality between the subsymbols as taught by Almenar (see 
page # 762, col.1 , paragraph # 3) thus enhance system performance. 

18. As per claim 36, Kim, Dolle and Serfaty teach all the limitations in the previous 
claims on which claim 36 depends but they fail to disclose carrier frequency offset from 
the phase shift. 

Almenar teaches, 'determining the carrier frequency offset from the phase shift' 
(page # 762, col.2, paragraph # A, lines 13-16, page # 763, col.1, paragraphs # 1 & 2). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to implement the teachings of Almenar into Kim, Dolle and Serfaty in order 
to compensate for carrier frequency offset by achieving the phase synchronization in 
order to avoid loss of orthogonality between the subsymbols as taught by Almenar (see 
page # 762, col.1 , paragraph # 3) thus enhance system performance. 

19. As per claim 37, Kim, Dolle and Serfaty teach all the limitations in the previous 
claims on which claim 37 depends but they fail to disclose determining of a sign of the 
carrier frequency offset from a phase of the autocorrelation signal. 

Almenar teaches, 'determine a sign of the CFO from the phase of the 
autocorrelation signal from a known sequence' (page # 764, col.1, paragraph # 4). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to implement the teachings of Almenar into Kim, Dolle and Serfaty in order 
to compensate for carrier frequency offset by achieving the phase synchronization in 
order to avoid loss of orthogonality between the subsymbols as taught by Almenar (see 
page # 762. col.1 , paragraph # 3) thus enhance system performance. 
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20. Claim 38 is rejected under the same rationale as mentioned in the rejection of 
claim 29 above because Almenar is determining a phase shift in the auto correlation 
signal which has training sequence included (page # 763, col.1, paragraph # 1, lines 10- 
14 & paragraph # 5). 

21 . Claim 43 is rejected under the same rationale as mentioned in the rejection of 
claim 33 above. 

22. . As per claim 48, Kim, Dolle and Serfaty teach all the limitations in the previous 
claims on which claim 48 depends but they fail to disclose autocorrelation of cyclic 
prefix with received signal explicitly. 

Almenar discloses synchronization of OFDM signal by teaching autocorrelation of 
the received signal which also includes parameters based on cyclic prefix (page # 763, 
col.1, paragraph # 1, lines 10-14 & col.1, paragraph # 5). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to implement the teachings of Almenar into Kim, Dolle and Serfaty in order 
to compensate for carrier frequency offset by achieving the phase synchronization in 
order to avoid loss of orthogonality between the subsymbols as taught by Almenar (see 
page # 762, col.1, paragraph # 3) thus enhance system performance. 

23. Claims 51 and 52 are rejected under the same rationale as mentioned in the 
rejection of claim 37 above. . 

24. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
(WO 00/77961) in views of Dolle et al. (6,674,817) (hereinafter. Dolle) and Serfaty 
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(5,293,401), as applied to claim 27 above, and further in view of Mizoguchi et al. 
(6,658,063) (hereinafter, Mizoguchi). 

25. As per claim 41 , Kim, Dolle and Serfaty teach all the limitations in the previous 
claims on which claim 41 depends but they fail to disclose curve indicative of a known 
training sequence in the amplitude of the cross-correlation of the compensated received 
sequence. 

Mizoguchi teaches, 'determine a characteristic curve indicative of a known 
training sequence in an amplitude of the cross-correlation of the compensated received 
sequence with the known training sequence' (see figure 4, col.1, lines 39-46, coi.6, lines 
25-34, col.8, lines 12-40). 

It would have been obvious to one of ordinary skill in the art, at the time invention 
was made, to implement the teachings of Mizoguchi into Kim, Dolle and Serfaty in order 
to detect reference received timing accurately as taught by Mizoguchi (col.1, lines 6-12, 
col. 5, lines 18-34) by generating compensation value of phase and amplitude caused by 
frequency offset. 

Allowable Subject Matter 

26. Claims 28,. 44-46 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

27. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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- Ventura (2003/0181 183) teaches data aided frequency synchronization in 
cellular mobile equipments. 

- Trott et al. (2003/01 56594) teach slot structure for radio communications 
system (see figure 2). 

Contact Information 

28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Naheed Ejaz whose telephone number is 571-272-5947. 
The examiner can normally be reached on Monday - Friday 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (BBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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